Searching PAJ 



1/1 



PATENT ABSTRACTS OF JAPAN 



(11 publication number : 11-020076 
(43)Date of publication of application : 26.01.1999 



(SDlntCI. 



B32B 9/00 
B32B 7/02 
B32B 15/04 
G09F 9/00 
H01J 11/02 
H01J 17/04 



(21 Application number : 09-179558 
(22)Date of filing : 04.07.1997 



(71) Applicant : TOYOBO CO LTD 

(72) Inventor : KOBAYASHI MASANORI 

KUDO MASANAO 
YAMADA YOZO 



(54) TRANSPARENT CONDUCTIVE FILM AND ELECTROMAGNETIC WAVE SHIELD FILTER 
USING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a transparent 
conductive film of superior environment stability, 
particularly of light transmission properties and 
electronic conductivity useful as an electromagnetic 
wave shield filter and also provide an electromagnetic 
wave shield filter using the film. 

SOLUTION: A transparent conductive film is constituted 
of a metal film layer A composed of Ag as a main 
component and having the thickness of 50-200 &angst; 
as a main component, a transparent conductive film 
layer B composed of a metal oxide of one kind or more 
and selected out of a group of In, Sn, Cd, Zn, Al and Sb 
and a transparent gas barrier film layer C containing a 
metal oxide of one kind or more selected out of a group 
of Mg, Ca, Al, Si, Ti, Zr and Ce to be laminated on a 
transparent polymer film D in the specified laminating 
order. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1]On a transparent high polymer film, it is the following (A) layer, [The following (B) 
layer or the following (C) layer] A transparent electric conduction film on which the following 
(A) layer and the following (C) layer have at least the laminated structure laminated by four 
layers of such order. 

(A) A layer; a metallic thin film layer with a thickness of 50A - 200 A which uses Ag as the 
main ingredients. 

(B) A layer; a transparent electric conduction thin film layer which has an oxide of metal 
more than a kind chosen from a group which consists of In, Sn, Cd, Zn, aluminum, and Sb. 

(C) A layer; a transparent gas barrier thin film layer which has an oxide of metal more than 
a kind chosen from a group which consists of Mg, Ca, aluminum, Si, Ti, Zr, and Ce. 
[Claim 2]The transparent electric conduction film according to claim 1 which the upper 
surface of a ** (A) layer has exposed in an outer periphery part so that a terminal from the 
outside can electrically be connected to the (A) layer which is in the upper layer side from a 
transparent high polymer film between two (A) layers. 

[Claim 3]A laminated structure on a transparent high polymer film The (A) layer, the (C) 
layer, the (A) layer, (C) Come to laminate in order of a layer and peripheral shape of both 
(C) layers is smaller than peripheral shape of the (A) layer, The transparent electric 
conduction film according to claim 1 which is that to which two (A) layers are electrically 
connected to and the (A) layer which is in the upper layer side from a transparent high 
polymer film between two (A) layers can electrically connect a terminal from the outside. 
[Claim 4]A transparent high polymer film and the transparent electric conduction film 
according to any one of claims 1 to 3 which is what has the (C) layer between laminated 
structures. 

[Claim 5]An electromagnetic wave shielding filter which uses the transparent electric 
conduction film according to any one of claims 1 to 4. 

[Claim 6]The electromagnetic wave shielding filter according to claim 5 used for a plasma 
display. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the InventionJThis invention relates to a transparent electric conduction film and the 

electromagnetic wave shielding filter for a display which used this. 

[0002] 

[Description of the Prior Art]Conventionally, as for a transparent electric conduction film, it is 
common on transparent high polymer films, such as polyethylene terephthalate (PET), to 
come to laminate transparent conducting films, such as an indium tin oxide (ITO). In the 
transparent conducting film by ITO, transparency and conductivity have a relation of a 
trade-off in many cases, Surface resistivity is low, especially the thing for which it is below 
10ohms / **, and the high transparent conducting film of transparency is formed is difficult, 
and it is difficult to form membranes on the polymeric film base which has restriction in 
forming temperature conditions further. 

[0003]When the above transparent electric conduction films are used, for example as an 
electromagnetic wave shielding filter of a plasma display panel (PDP), From the inside of 
PDP, problems, such as the electromagnetic waves including ultraviolet rays or infrared 
rays accompanying glow discharge being emitted, and becoming a noise of surrounding 
electronic equipment, or injuring a user's health, are pointed out, and it must function as 
what does not leak such electromagnetic waves to the PDP exterior. Although the back and 
the side of PDP should just perform publicly known electromagnetic wave shield processing 
to a case, they need to arrange a transparent shield material in a face of panel. Although 
electromagnetic wave shielding filters for CRT, such as a personal computer, are put 
[ various ] on the market until now, in the object for PDP, more advanced electromagnetic 
wave shield performance is needed. That is, the transparent electric conduction film used 
for this shield material is asked for the outstanding conductivity (rate of low resistance) not 
to mention transparency. 

[0004]There is an electric conduction film which laminated metal thin films, such as Au, Ag, 
and Cu, as a transparent electric conduction film with which it may be satisfied of such 
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demand characteristics. For example, the transparent electric conduction film of surface 
resistivity to which thickness laminated the sputtering film of 100 to 150-A silver on the PET 
film is as low as several ohms / **, and turns into a highly efficient transparent electric 
conduction film on which light transmission was also able to balance those with 70% order, 
the rate of low resistance, and the Takamitsu line transmissivity. Metal thin films, such as 
Ag and Cu, have bad environmental stability, and oxidation progresses and it becomes 
impossible however, to maintain early performance under the degree of high- 
humidity/temperature. Au becomes a high cost and its degree of coloring is also large. Like 
the film which laminated metal thin films, such as these Au(s), Ag, and Cu, on the 
transparent high polymer film, with the transparent electric conduction film which gave 
priority to electrical conductivity, generally, although electrical conductivity becomes good 
according to the increase in the thickness, a metal thin film, Light transmission also falls 
extremely and serves as a film which had metallic luster of not less than 90% of reflectance 
in not less than 200A, and the stability under high-humidity/temperature is extremely bad, 
and dissatisfied as an electromagnetic wave shielding filter of the front face of a PDP 
screen. 

[0005]Thus, there was no transparent electric conduction film which can constitute suitably 
the electromagnetic wave shielding filter which can be applied to the display which emits 
harmful electromagnetic waves like a plasma display conventionally. 
[0006]The purpose of this invention is to provide the transparent electric conduction film 
which has improved electrical conductivity having the outstanding environmental stability 
and maintaining especially translucency. It is in providing especially plasma displays with a 
useful electromagnetic wave shielding filter using this transparent electric conduction film. 
[0007] 

[Means for Solving the Problem]A result of having repeated research wholeheartedly in 
order that this invention persons might solve this problem, A metallic thin film layer with a 
thickness of 50A - 200 A which uses Ag as the main ingredients on a transparent high 
polymer film, A transparent electric conduction thin film layer which has an oxide of metal 
more than a kind chosen from a group which consists of In, Sn, Cd, Zn, aluminum, and Sb, 
By laminating a transparent gas barrier thin film layer which has an oxide of metal more 
than a kind chosen from a group which consists of Mg, Ca, aluminum, Si, Ti, Zr, and Ce in a 
specific order, It finds out becoming a transparent electric conduction film which has 
environmental stability (especially transparency under high-humidity/temperature), and 
electrical conductivity, and came to complete this invention. 
[0008]That is, this invention is as follows. 

** On a transparent high polymer film, it is the following (A) layer, [The following (B) layer or 
the following (C) layer] A transparent electric conduction film on which the following (A) 
layer and the following (C) layer have at least the laminated structure laminated by four 
layers of such order. 

(A) Layer; a metallic thin film layer with a thickness of 50A - 200 A which uses Ag as the 
http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejj 8/1 6/20 1 0 
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main ingredients. 

(B) Layer; a transparent electric conduction thin film layer which has an oxide of metal more 
than a kind chosen from a group which consists of In, Sn, Cd, Zn, aluminum, and Sb. 

(C) Layer; a transparent gas barrier thin film layer which has an oxide of metal more than a 
kind chosen from a group which consists of Mg, Ca, aluminum, Si, Ti, Zr, and Ce. 
[0009]** A transparent electric conduction film given in ** which the upper surface of a ** (A) 
layer has exposed in an outer periphery part so that a terminal from the outside can 
electrically be connected to the (A) layer which is in the upper layer side from a transparent 
high polymer film between two (A) layers. 

[001 0]A laminated structure on a transparent high polymer film ** The (A) layer, the (C) 

layer, the (A) layer, (C) Come to laminate in order of a layer and peripheral shape of both 

(C) layers is smaller than peripheral shape of the (A) layer, A transparent electric 

conduction film given in ** which is that to which two (A) layers are electrically connected to 

and the (A) layer which is in the upper layer side from a transparent high polymer film 

between two (A) layers can electrically connect a terminal from the outside. 

[001 1]** A transparent electric conduction film given in either ** which is what has the (C) 

layer between a transparent high polymer film and a laminated structure - **. 

[0012]An electromagnetic wave shielding filter which uses a transparent electric conduction 

film of a description for either **** - **. 

[0013]** An electromagnetic wave shielding filter given in ** used for a plasma display. 
[0014] 

[Embodiment of the lnvention]As the example of the laminated constitution is shown in 
drawing 1 - 4, the transparent electric conduction film of this invention carries out the 
transparent high polymer film (D) side the bottom, and has at least the laminated structure 
laminated four layers on it in order of the (A) layer, the (B) layer or the (C) layer, the (A) 
layer, and the (C) layer. It may have the (C) layer between the transparent high polymer film 
and the above-mentioned laminated structure from a point of the deterioration prevention of 
the (A) layer by the penetration gas from the (D) side (drawing 3 and drawing 4 ). 
[0015]As what is indicated from the lower layer side to the upper layer side, specifically (It is 
the same hereafter), (D) - /-- laminated constitution like (A)/(B)//[ (A) ] (C) (D)/(C)/(A)/(C)/ 
(A)/(C) is mentioned. 

[0016]As shown in a figure, in this transparent electric conduction film, the thing [ that all 
are / the upper surface of a ** (A) layer / exposed in part ] is preferred in an outer periphery 
part so that the terminal from the outside can electrically be connected to the (A) layer 
which is in the upper layer side from a transparent high polymer film (D) between two (A) 
layers. The laminated structure laminated on a transparent high polymer film (D) as shown 
in drawing 2 and drawing 4 , (A) — it being /(C)/(A)/(C), and the peripheral shape of both (C) 
layers being smaller than the peripheral shape of the (A) layer, and, It is preferred that the 
(A) layers which are in the upper layer side from a transparent high polymer film (D) 
between two (A) layers are the things (for example, gestalt etc. which the upper surface of a 
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** (A) layer exposes in an outer periphery part as mentioned above) which can electrically 
connect the terminal from the outside. The things (for example, gestalt etc. to which direct 
lamination of the (A) layers is carried out like drawing 2 and drawing 4 in an outer periphery 
part) for which the two above-mentioned (A) layers are electrically connected are preferred. 
[001 7]A heterogeneous transparent thin film layer is provided between two metallic thin film 
layers in this way, and electrical conductivity can be improved by electrically connecting two 
metallic thin film layers mutually by a periphery if needed, giving translucency, even if sum 
total thickness became thick. 

[0018]By composition of the transparent electric conduction film of this invention, not less 
than 65% can attain the transparency as the whole film as total light transmittance. In this 
invention, it is measured by the hazemeter (the Nippon Denshoku Industries Co., Ltd. 
make, NDH-1001DP) with total light transmittance. Below 10ohms / ** can attain 
conductivity as surface resistivity of the laminated film of the state except the (C) layer of 
the outermost layer. In this invention, it is measured with surface resistivity using a 
resistivity meter (the Mitsubishi Petrochemical Co., Ltd. make, RORESUTA and AP). 
[0019]It is a thin film which uses Ag as the main ingredients, there is little absorption of a 
visible range, especially if the electrical conductivity of the (A) layer used for the transparent 
electric conduction film of this invention, i.e., a metallic thin film layer, is high, it will not be 
limited, but it is preferred as total light transmittance that surface resistivity is below 
10ohms / ** not less than 70%. For example, the thin film etc. which consist of an alloy of 
an Ag film or Ag, and other metal are mentioned. As other metal, Au, Cu, aluminum, nickel, 
Cr, Ti, Si, Sn, In, Pd, Pt, etc. are mentioned, for example. Especially, Ag-Au alloy from a 
point of improvement in the endurance by an alloy state being stable and conductivity and 
Ag-Cu alloy are preferred. From a point of the prevention from migration of Ag, an Ag-Pd 
alloy is preferred. The presentation of Ag in the alloy concerned of more than 60 atom % is 
[ more than 50 atom in thin film layer % from a point of an optical property ] the range of 70- 
1 00 atom % more preferably. 

[0020]The thickness of the metallic thin film layer concerned is 50A - 200A. Thickness will 
serve as island-shape structure with a discontinuous thin film in less than 50A, electrical 
conductivity is low, if it exceeds 200 A on the other hand, it will become a strong film of 
metallic luster and reflectance will become high suddenly. 

[0021]Although publicly known methods, such as PVD (physical vapor deposition), such as 
sputtering process, a vacuum deposition method, and the ion plating method, can be used 
as a method of forming a metallic thin film layer, for example, In order to form stably a film 
as thin as 50A - 200 A, the forming-membranes method by a high energy particle like 
sputtering process is preferred. Especially in the case of the thin film forming of an alloy, the 
homogeneous viewpoint of a presentation and thickness to sputtering process is preferred. 
[0022]The (B) layer used for this invention, i.e., a transparent electric conduction thin film 
layer, is a conductive thin film which has an oxide of the metal more than a kind chosen 
from the group which consists of In, Sn, Cd, Zn, aluminum, and Sb, and total light 
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transrnittance is not less than 80%. There is a tendency for the total light transmittance as 
the whole laminated film to be less than 65% in the total light transmittance concerned 
being less than 80%. It is 85 to 95% of range preferably. The total light transmittance 
concerned can be adjusted with a presentation, thickness, etc. of a transparent electric 
conduction thin film layer. 

[0023]As for the thickness of a transparent electric conduction thin film layer, not less than 
50A is more preferred than the manifestation of the electrical conductivity, and the range of 
it is 200-3000 A still more preferably not less than 150A more preferably. As a method of 
forming a transparent electric conduction thin film, publicly known methods, such as a thin- 
film-forming method in the inside of high vacuums, such as PVD (physical vapor 
deposition), such as sputtering process, a vacuum deposition method, and the ion plating 
method, and a CVD method (chemical vapor deposition), are used, for example. 
[0024]The (C) layer used for this invention, i.e., a transparent gas barrier thin film layer, For 
the purpose of preventing the oxidation which is the cause of a fall of the electrical 
conductivity of a metallic thin film layer, and translucency, Although what is necessary is 
just a very low thing of permeability, such as oxygen and a steam, as an oxygen 

permeability coefficient, it is [ below 5 cc/atm-m 2 and day ] preferred that it is below 5 g/m 2 
and day as a water-vapor-permeation coefficient. 

[0025]The concrete composition of a transparent gas barrier thin film layer has an oxide film 
of the metal more than a kind chosen from the group which consists of Mg, Ca, aluminum, 
Si, Ti, Zr, and Ce. The total light transmittance of this transparent gas barrier thin film layer 
is not less than 80%. There is a tendency for the total light transmittance as the whole 
laminated film to be less than 65% in the total light transmittance concerned being less than 
80%. It is 85 to 95% of range preferably; The total light transmittance concerned can be 
adjusted with a presentation, thickness, etc. of a transparent gas barrier thin film layer. 
[0026]Here, according to JIS K7126, an oxygen permeability coefficient is measured in the 
measurement temperature of 25 **, and 0% of relative humidity RH by the oxygen 
transmittance measuring device by modern conte RORUZU (OX-TRAN100 type), and can 
be adjusted with the presentation of a transparent gas barrier thin film layer, thickness, etc. 
According to JIS K7129, a water-vapor-permeation coefficient is measured at the 
measurement temperature of 40 ** by the water-vapor-permeation degree measuring 
device by RISSHI (L80-4000 type), and can be adjusted with a presentation, thickness, etc. 
of a transparent gas barrier thin film layer. 

[0027]As for the thickness of a transparent gas barrier thin film layer, not less than 100A is 
more preferred than the manifestation of the GASUBARIA nature, and the range of it is 
150-500 A still more preferably not less than 150A more preferably. As a method of forming 
a transparent gas barrier thin film layer, publicly known methods, such as a thin-film-forming 
method in the inside of high vacuums, such as PVD (physical vapor deposition), such as 
sputtering process, a vacuum deposition method, and the ion plating method, and a CVD 
method (chemical vapor deposition), are used, for example. What is necessary is here, to 
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perform membrane formation of the (C) layer, for example, applying masking to some or all 
of a peripheral edge, to exfoliate and just to perform masking, before forming the following 
layer when the peripheral shape of the (C) layer is smaller than the peripheral shape of the 
(A) layer. 

[0028]The transparent high polymer film used for this invention will not be limited especially 
if it has the mechanical strength which bears transparence and a membrane formation 
process, and heat resistance, for example, films, such as polyester system resin, polyolefin 
system resin, polysulfone system resin, and polystyrene, are mentioned. As polyester 
system resin, amorphous cyclic polyolefine etc. are mentioned as polyolefin system resin, 
and, specifically, polyethylene terephthalate (PET), polyethylenenaphthalate, 
polycarbonate, etc. are mentioned for polyether sulphone etc. as polysulfone system resin. 
Especially, a PET film is preferably used from the balance of the characteristics 
(transparency, mechanical strength, etc.) and a price. 

[0029]The transparence in this transparent high polymer film means that the total light 
transmittance is not less than 85%. There is a tendency which lowers the total light 
transmittance as the whole laminated film as the total light transmittance concerned is less 
than 85%. It is 88 to 95% of range more preferably not less than 87%. The total light 
transmittance concerned can be adjusted with the presentation of a high polymer film, 
thickness, the forming-membranes method, etc. 

[0030]As for the thickness of the transparent high polymer film concerned, 50-300 
micrometers is preferred, and it is 100-200 micrometers more preferably. 
[0031]This transparent high polymer film can be manufactured by the method of the very 
thing known. 

[0032]These transparent high polymer films may provide the coated layer which may 
contain publicly known additive agents, such as colorant of the grade which does not spoil 
the mechanical properties (for example, shock resistance, flexibility, etc.) and optical 
property, an ultraviolet ray absorbent, stabilizer, a plasticizer, and coloring matter, and 
contains them by a publicly known method. When using as an electromagnetic wave 
shielding filter of a plasma display especially, it is preferred to contain the coloring matter 
which absorbs the near infrared ray leading to malfunction of a remote control or infrared 
ray communication. 

[0033]The above-mentioned transparent electric conduction film is used for the 
electromagnetic wave shielding filter of this invention. The electromagnetic wave shielding 
filter concerned Polycarbonate for the shock-proof improvement in a filter in addition to a 
transparent electric conduction film, It is preferred that the hard court film for prevention with 
an antireflection film [ for the improvement in screen intensity by the various light filters 
(near-infrared cut-off filter) for water-white boards such as polymethylmethacrylate, and the 
prevention from remote control malfunction and reflectance reduction ], non-glare treated 
membrane, and screen crack, etc. are given. Conductive paste printing of a periphery and 
an electric conduction metal tape can give a ground terminal, for example. 
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[0034] 

[Example]Although this invention is explained in detail based on working example below, 
this invention is not limited to these working example. Each physical properties were 
measured as follows. 

[Surface resistivity] Surface resistivity was measured using the resistivity meter (the 
Mitsubishi Petrochemical Co., Ltd. make, RORESUTA and AP). 
[0035][Total light transmittance and Hayes] Total light transmittance and Hayes were 
measured using the hazemeter (the Nippon Denshoku Industries Co., Ltd. make, NDH- 
1001 DP). 

[0036][Electromagnetic wave shielding characteristic] Measurement of the electromagnetic 
wave shielding characteristic was measured about the electric field and the magnetic field 
using the spectrum analyzer (the ADVANTEST CORP. make, R3361 A) and the shield box 
(the ADVANTEST CORP. make, TR17301 A), respectively. The test frequency was 
performed at 1 MHz - 1 GHz. 

[0037][Oxygen permeability coefficient] According to JIS K7126, it measured using the 
oxygen transmittance measuring device by modern conte RORUZU (OX-TRAN100 type) 
under the measurement temperature of 25 **, and the atmosphere of 0% of relative 
humidity RH. 

[0038] [Water-vapor-permeation coefficient] According to JIS K7129, it measured at the 
measurement temperature of 40 ** using the water-vapor-permeation degree measuring 
device by RISSHI (L80-4000 type). 

[0039J100-A Ag metal thin film (85% of total light transmittance) was laminated by DC 
magnetron sputtering as a (A) layer to the biaxial extension polyethylene terephthalate film 
board (working example 1300 mm in length, 210 mm in width, and 188 micrometers in 
thickness) (92% of total light transmittance). Next, the transparent conducting film (85% of 
total light transmittance) of 200-A tin oxide was laminated by high frequency magnetron 
sputtering as a (B) layer. Furthermore, 100-A Ag metal thin film (85% of total light 
transmittance) was laminated like the aforementioned (A) layer as a (A) layer. The surface 
resistivity of this layered product was 2ohm/**. Next, after performing 10-mm-wide masking 
over the periphery perimeter, (C) A 200-A silicon dioxide (90% of total-light-transmittance 

and oxygen permeability coefficient 1 cc/atm-m 2 and day, water-vapor-permeation 

coefficient 1 g/m and day) was laminated by high frequency magnetron sputtering as a 
layer. The total light transmittance of the obtained layered product was 70%, and Hayes 
was 2.0%. 60 ** and the total light transmittance after neglecting it to the constant 
temperature/humidity chamber of RH 95% for 1000 hours were 68%, and Hayes was 2.2%. 
The earth wire was attached for masking of the periphery by peel-off and conductive paste. 
The electromagnetic wave shielding characteristic was 55 dB. 

[0040J100-A Ag metal thin film (85% of total light transmittance) was laminated by DC 
magnetron sputtering as a (A) layer to the biaxial extension polyethylene terephthalate film 
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board (working example 2300 mm in length, 210 mm in width, and 188 micrometers in 
thickness) (92% of total light transmittance). Next, after performing 10-mm-wide masking 
over the periphery perimeter, the transparent conducting film of 200-A tin oxide (85% of 
total light transmittance) was laminated by high frequency magnetron sputtering as a (B) 
layer. 100-A Ag metal thin film (85% of total light transmittance) was laminated for masking 
like the aforementioned (A) layer as peel-off and also a (A) layer. The surface resistivity of 
this layered product was 1ohm/**. Next, after performing 10-mm-wide masking over the 
periphery perimeter, (C) A 200-A silicon dioxide (90% of total-light-transmittance and 

oxygen permeability coefficient 1 cc/atm-m 2 and day, water-vapor-permeation coefficient 1 

g/m 2 and day) was laminated by high frequency magnetron sputtering as a layer. The total 
light transmittance of the obtained layered product was 70%, and Hayes was 2.0%. 60 ** 
and the total light transmittance after neglecting it to the constant temperature/humidity 
chamber of RH 95% for 1000 hours were 68%, and Hayes was 2.2%. The earth wire was 
attached for masking of the periphery by peel-off and conductive paste. The 
electromagnetic wave shielding characteristic was 60 dB. 

[0041]100-A Ag metal thin film (85% of total light transmittance) was laminated by DC 
magnetron sputtering as a (A) layer to the biaxial extension polyethylene terephthalate film 
board (working example 3300 mm in length, 210 mm in width, and 188 micrometers in 
thickness) (92% of total light transmittance). Next, after performing 10-mm-wide masking 
over the periphery perimeter, (C) The transparent conducting film of a 200-A silicon dioxide 

(90% of total-light-transmittance and oxygen permeability coefficient 1 cc/atm-m 2 and day, 

water-vapor-permeation coefficient 1 g/m and day) was laminated by high frequency 
magnetron sputtering as a layer. 100-A Ag metal thin film (85% of total light transmittance) 
was laminated for masking like the aforementioned (A) layer as peel-off and a (A) layer. 
The surface resistivity of this layered product was 5ohm/**. Next, after performing 10-mm- 
wide masking over the periphery perimeter, (C) A 200-A silicon dioxide (90% of total-light- 

transmittance and oxygen permeability coefficient 1 cc/atm-m and day, water-vapor- 
permeation coefficient 1 g/m 2 and day) was laminated by high frequency magnetron 
sputtering as a layer. The total light transmittance of the obtained layered product was 75%, 
and Hayes was 2.0%. 60 ** and the total light transmittance after neglecting it to the 
constant temperature/humidity chamber of RH 95% for 1000 hours were 75%, and Hayes 
was 2.0%. The earth wire was attached for masking of the periphery by peel-off and 
conductive paste. The electromagnetic wave shielding characteristic was 50 dB. 
[0042]To a biaxial extension polyethylene terephthalate film board (working example 4300 
mm in length, 210 mm in width, and 188 micrometers in thickness) (92% of total light 
transmittance). (C) A 200-A silicon dioxide (90% of total-light-transmittance and oxygen 

permeability coefficient 1 cc/atm-m 2 and day, water-vapor-permeation coefficient 1 g/m 2 
and day) was laminated by high frequency magnetron sputtering as a layer. Next, as a (A) 
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layer, 100-A Ag metal thin film (85% of total light transmittance) was laminated by DC 
magnetron sputtering. Next, after performing 10-mm-wide masking over the periphery 
perimeter, (C) A 200-A silicon dioxide (90% of total-light-transmittance and oxygen 

2 2 

permeability coefficient 1 cc/atm-m and day, water-vapor-permeation coefficient 1 g/m 
and day) was laminated by high frequency magnetron sputtering as a layer. 100-A Ag metal 
thin film (85% of total light transmittance) was laminated for masking like the 
aforementioned (A) layer as peel-off and a (A) layer. The surface resistivity of this layered 
product was 2ohm/**. Next, after performing 10-mm-wide masking over the periphery 
perimeter, (C) A 200-A silicon dioxide (90% of total-light-transmittance and oxygen 

permeability coefficient 1 cc/atm-m 2 and day, water-vapor-permeation coefficient 1 g/m 2 
and day) was laminated by high frequency magnetron sputtering as a layer. The total light 
transmittance of the obtained layered product was 70%, and Hayes was 2.0%. 60 ** and 
the total light transmittance after neglecting it to the constant temperature/humidity chamber 
of RH 95% for 1000 hours were 70%, and Hayes was 2.0%. The earth wire was attached 
for masking of the periphery by peel-off and conductive paste. The electromagnetic wave 
shielding characteristic was 50 dB. 

[0043]The layered product was produced like working example 2 except having changed all 
the (A) layers of working example 5 working example 2 into 60-A Ag metal thin film (90% of 
total light transmittance). The surface resistivity before silicon dioxide lamination of the 
outermost layer was 10ohm/**. The total light transmittance of the obtained layered product 
was 85%, and Hayes was 1 .0%. 60 ** and the total light transmittance after neglecting it to 
the constant temperature/humidity chamber of RH 95% for 1000 hours were 83%, and 
Hayes was 1.2%. The earth wire was attached for masking of the periphery by peel-off and 
conductive paste. The electromagnetic wave shielding characteristic was 45 dB. 
[0044]The layered product was produced like working example 2 except having changed all 
the (A) layers of working example 6 working example 2 into 175-A Ag metal thin film (75% 
of total light transmittance). The surface resistivity before silicon dioxide lamination of the 
outermost layer was 0.5ohm/**. The total light transmittance of the obtained layered product 
was 67%, and Hayes was 3.0%. 60 ** and the total light transmittance after neglecting it to 
the constant temperature/humidity chamber of RH 95% for 1000 hours were 65%, and 
Hayes was 3.2%. The earth wire was attached for masking of the periphery by peel-off and 
conductive paste. The electromagnetic wave shielding characteristic was 65 dB. 
[0045]lt is a 100-A Ag-Pd alloy thin film about all the (A) layers of working example 7 
working example 2. The layered product was produced like working example 2 except 
having changed into [Ag:Pd(atomic ratio) =8:2 and 85% of total light transmittance]. The 
surface resistivity before silicon dioxide lamination of the outermost layer was 5ohm/**. The 
total light transmittance of the obtained layered product was 70%, and Hayes was 2.0%. 60 
** and the total light transmittance after neglecting it to the constant temperature/humidity 
chamber of RH 95% for 1000 hours are 70%, Hayes is 2.0%, and it was changeless. The 
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earth wire was attached for masking of the periphery by peel-off and conductive paste. The 
electromagnetic wave shielding characteristic was 50 dB. 

[0046]lt is 100-A Ag-Au alloy thin film about all the (A) layers of working example 8 working 
example 2. The layered product was produced like working example 2 except having 
changed into [Ag:Au(atomic ratio) =9:1 and 85% of total light transmittance]. The surface 
resistivity before silicon dioxide lamination of the outermost layer was 5ohm/**. The total 
light transmittance of the obtained layered product was 70%, and Hayes was 2.0%. 60 ** 
and the total light transmittance after neglecting it to the constant temperature/humidity 
chamber of RH 95% for 1000 hours were 70%, and Hayes was 2.0%. The earth wire was 
attached for masking of the periphery by peel-off and conductive paste. The 
electromagnetic wave shielding characteristic was 50 dB. 

[0047]lt is 100-A Ag-Cu alloy thin film about all the (A) layers of working example 9 working 
example 2. The layered product was produced like working example 2 except having 
changed into [Ag:Cu(atomic ratio) =9:1 and 85% of total light transmittance]. The surface 
resistivity before silicon dioxide lamination of the outermost layer was 5ohm/**. The total 
light transmittance of the obtained layered product was 70%, and Hayes was 2.0%. 60 ** 
and the total light transmittance after neglecting it to the constant temperature/humidity 
chamber of RH 95% for 1000 hours were 70%, and Hayes was 2.0%. The earth wire was 
attached for masking of the periphery by peel-off and conductive paste. The 
electromagnetic wave shielding characteristic was 50 dB. 

[0048]lt is a 200-A ZnO-aluminum 2 0 3 thin film about the (B) layer of working example 10 

working example 2. The layered product was produced like working example 2 except 
having changed into [ZnO:aluminum 2 0 3 (weight ratio) =98:2 and 85% of total light 

transmittance]. The surface resistivity before silicon dioxide lamination of the outermost 
layer was 1ohm/**. The total light transmittance of the obtained layered product was 70%, 
and Hayes was 2.0%. 60 ** and the total light transmittance after neglecting it to the 
constant temperature/humidity chamber of RH 95% for 1000 hours were 68%, and Hayes 
was 2.2%. The earth wire was attached for masking of the periphery by peel-off and 
conductive paste. The electromagnetic wave shielding characteristic was 60 dB. 
[0049]lt is a 200-A Sn0 2 -Sb 2 0 3 thin film about the (B) layer of working example 1 1 working 

example 2. The layered product was produced like working example 2 except having 
changed into [Sn0 2 :Sb 2 0 3 (weight ratio) =95:5 and 85% of total light transmittance]. The 

surface resistivity before silicon dioxide lamination of the outermost layer was 1ohm/**. The 
total light transmittance of the obtained layered product was 70%, and Hayes was 2.0%. 60 
** and the total light transmittance after neglecting it to the constant temperature/humidity 
chamber of RH 95% for 1000 hours were 68%, and Hayes was 2.2%. The earth wire was 
attached for masking of the periphery by peel-off and conductive paste. The 
electromagnetic wave shielding characteristic was 60 dB. 
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[0050] It is a 200-A In 2 0 3 -Zn0 thin film about the (B) layer of working example 12 working 

example 2. The layered product was produced like working example 2 except having 
changed into [ln 2 0 3 :ZnO(weight ratio) =80:20 and 85% of total light transmittance]. The 

surface resistivity before silicon dioxide lamination of the outermost layer was 1ohm/**. The 
total light transmittance of the obtained layered product was 70%, and Hayes was 2.0%. 60 
** and the total light transmittance after neglecting it to the constant temperature/humidity 
chamber of RH 95% for 1000 hours were 68%, and Hayes was 2.2%. The earth wire was 
attached for masking of the periphery by peel-off and conductive paste. The 
electromagnetic wave shielding characteristic was 60 dB. 

[0051 ]lt is a 200-A In 2 0 3 -Sn0 2 thin film about the (B) layer of working example 13 working 

example 2. The layered product was produced like working example 2 except having 
changed into [ln 2 0 3 :Sn0 2 (weight ratio) =90:10 and 85% of total light transmittance]. The 

surface resistivity before silicon dioxide lamination of the outermost layer was 1ohm/**. The 
total light transmittance of the obtained layered product was 70%, and Hayes was 2.0%. 60 
** and the total light transmittance after neglecting it to the constant temperature/humidity 
chamber of RH 95% for 1000 hours were 68%, and Hayes was 2.2%. The earth wire was 
attached for masking of the periphery by peel-off and conductive paste. The 
electromagnetic wave shielding characteristic was 60 dB. 

[0052]lt is a 200-A aluminum 2 0 3 -Si0 2 thin film about the (C) layer of working example 14 

working example 3. The layered product was produced like working example 3 except 
having changed into [aluminum:Si(atomic ratio) =30:70, 95% of total-light-transmittance, 

and oxygen permeability coefficient 0.5 cc/atm-m 2 and day, water-vapor-permeation 

coefficient 0.5 g/m and day]. The surface resistivity before silicon dioxide lamination of the 
outermost layer was 5ohm/**. The total light transmittance of the obtained layered product 
was 75%, and Hayes was 2.0%. 60 ** and the total light transmittance after neglecting it to 
the constant temperature/humidity chamber of RH 95% for 1000 hours were 75%, and 
Hayes was 2.0%. The earth wire was attached for masking of the periphery by peel-off and 
conductive paste. The electromagnetic wave shielding characteristic was 50 dB. 
[0053]lt is a 200-A Zr0 2 -Si0 2 thin film about the (C) layer of working example 15 working 

example 3. The layered product was produced like working example 3 except having 
changed into [Zr:Si(atomic ratio) =1:1, 95% of total-light-transmittance, and oxygen 

permeability coefficient 0.5 cc/atm-m and day, water-vapor-permeation coefficient 0.5 g/m 
and day]. The surface resistivity before silicon dioxide lamination of the outermost layer was 
5ohm/**. The total light transmittance of the obtained layered product was 75%, and Hayes 
was 2.0%. 60 ** and the total light transmittance after neglecting it to the constant 
temperature/humidity chamber of RH 95% for 1000 hours were 75%, and Hayes was 2.0%. 
The earth wire was attached for masking of the periphery by peel-off and conductive paste. 
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The electromagnetic wave shielding characteristic was 50 dB. 

[0054]100-A Ag metal thin film (85% of total light transmittance) was laminated by DC 
magnetron sputtering to the biaxial extension polyethylene terephthalate film board 
(comparative example 1300 mm in length, 210 mm in width, and 188 micrometers in 
thickness) (92% of total light transmittance). As for the surface resistivity of the obtained 
layered product, Hayes of 5ohrn/**, and total light transmittance was 1.5% 80%. The 
surface resistivity after neglecting this layered product to the constant temperature/humidity 
chamber of RH 60 ** and 95% for 1000 hours was 100ohms / more than **, total light 
transmittance is 50% or less, Hayes is not less than 10%, and discoloration of the Ag film 
according to oxidation also in appearance was seen. 

[0055]lt laminated like working example 1 except not laminating the (C) layer of 
comparative example 2 working example 1. The surface resistivity of this layered product 
was 2ohm/**. The total light transmittance of the obtained layered product was 75%, and 
Hayes was 2.0%. 60 ** and the total light transmittance after neglecting it to the constant 
temperature/humidity chamber of RH 95% for 1000 hours are 55%, Hayes is 10%, and 
discoloration of the Ag film was seen also in appearance. 

[0056]The layered product was produced like working example 2 except having changed all 
the (A) layers of comparative example 3 working example 2 into 30-A Ag metal thin film 
(92% of total light transmittance). The metallic thin film layer became a discontinuous 
island-shape structure, and sufficient conductivity did not come out (surface resistivity 
infinityomega/** before silicon dioxide lamination of the outermost layer). 
[0057]The layered product was produced like working example 2 except having changed all 
the (A) layers of comparative example 4 working example 2 into 300-A Ag metal thin film 
(2% or less of total light transmittance). The obtained layered product was an opaque total 
reflection film (1% or less of total light transmittance). 
[0058] 

[Effect of the Invention] According to this invention, the transparent electric conduction film 
which has the outstanding environmental stability especially translucency, and electrical 
conduction characteristics can be provided. Therefore, especially the transparent electric 
conduction film of this invention is useful as an electromagnetic wave shielding filter for 
plasma displays as an electromagnetic wave shielding filter. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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